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us in recalling her memory, as of eighteenth-century potpourri, also more vividly recall what we owe each of us to his own wife. There should be a special petition in the Litany for the women whose domestic routine is daily at the mercy of the acute appendix and the perforated gastric ulcer. CHEMOTHERAPY Efforts in the past two decades have not reduced the incidence of gonorrhoea. That of syphilitic fresh infections, however, has been much reduced: arsenobenzol preparations have undoubtedly contributed to the reduction of syphilis. The advent of sulphonamide compounds has brought a ray of hope to sufferers from gonorrhoea and to those daily engaged in the treatment of such patients. These hopes were raised considerably when Dees and Colston (1937) reported cures with sulphanilamide in thirty-six patients out of forty-seven in five days. The publication of these results stimulated many workers elsewhere, and a number of reports appeared recording excellent rates of cure in gonorrhoea. Hanschell (1938) investigated ninety-nine male gonorrhoeal patients and found five failures. His observation, however, lasted only two weeks from cessation of treatment. At a meeting of the Society for the Study of Venereal Diseases in October, 1937, all the speakers reported highly of this drug in the treatment of gonorrhoea. Only Anwyl-Davies stated that he had had less than 50 per cent. of successes with sulphanilamide. The dosage of the drug, the total amount administered in a given time, the toxicity, and the minimum number of days of treatment had not been worked out, and on account of this it was difficult to ascertain the apparent or the real cure rate in gonorrhoea.
Before there had been time to work out these problems and to pool many results uleron and " delayed " methods of treatment appeared on the scene, and, later on, M & B 693. Meanwhile Cokkinis and McElligott (1938) published an analysis of 633 cases of both sexes treated with' sulphanilamide and an account of their evolved " optimum technique" of administration, by which, at the time of publication, they expected an 80 per cent. cure rate. In describing this new technique these authors advise the use'of gonococcal vaccines before and throughout chemotherapy, and state that chemotherapy should start on the eighth to the tenth day of disease. It is of interest to observe that they treated a large group of patients with sulphanilamide only, a larger group with sulphanilamide and irrigations, and a smaller group with sulphanilamide and vaccines, obtaining the best results in the smallest group. The actual number of cases investigated with regard to the optimum time to begin therapy was 404. In twenty-four of these treatment was started on the eighth to tenth day, nineteen being cured and five relapsing. The most important fact, however, is that in one course of sulphanilamide (twenty-one days) these authors cured 240 male patients out of 491-a permanentcure rate of 49 per cent.
Realizing that gonorrhoea is a disease of the working out-patient population, and that the elusiveness of the gonococcus is notorious in the female sex, I resolved in August, 1937, to carry out my investigation in male ambulatory patients rather than in women or in-patients. This does not mean that I have not treated in-patients or women and children with sulphanilamide. Investigation with prontosil album began in August, 1937 , with uleron in March, 1938 , and with M & B 693 in July, 1938 One hundred cases were treated with prontosil album (" immediate therapy "), fifty with uleron (" delayed therapy "), and fifty with M & B 693 (" immediate therapy"). All cases were fresh acute infections in the male sex, and the investigation began on the first visit of each patient.
Prontosil Album
TECHNIQUE OF ADMINISTRATION
The aim has been to treat each case for three weeks, to give 1 gramme thrice daily, to give a total amount of 63 grammes in twenty-one days and no more, and also to observe the disappearance of gonococci and to see how many cures could be made in twenty-one days. During chemotherapy each case had daily lavage of the whole urethra for the same number of days. Apart from the above items no other adjuvant treatment was given. In every case the diagnosis was confirmed bacteriologically. Patients were seen daily, urethral smears examined and recorded on each visit, and urines examined and charted. One day's supply of prontosil album was issued to the patients in order to encourage them to-attend daily. All patients were advised to abstain from sexual excitement and -alcohol; to avoid eggs, onions, garlic, and laxatives containing sulphur. Intolerance to the drug and extension of the disease were specially observed. On the twenty-second day treatment was stopped and the following tests were carried out: If the patient passes the above tests in the scheduled time he is considered to be cured. This method of observation has been applied to uleron and M&B 693 cases exactly as above, and is our standard for all male gonorrhoea cases.
Results.-Of 100 cases treated with prontosil, in fortysix the anterior urethra only was affected and in fifty-four the posterior urethra. Of these 100 cases, two defaulted, two transferred to other clinics, fourteen abandoned treatment on account of severe reactions, and eighty-two completed the course. Of these eighty-two cases, thirty-eight were permanently cured-cure rate 46.3 per cent. (that is, under 50 per cent.)-forty-three relapsed, and one ceased to attend during observation. The disappearance of gonococci was erratic. Of the cured cases seventeen were anterior and twenty-one posterior at the beginning of treatment, and of the relapses twenty-one were anterior and twenty-two posterior. Posterior cases became anterior within three days of starting treatment. Compared with routine methods this is a great improvement.
Toxic R actions. Toxic reactions occurred in 34 per cent. of the cases. In 14 per cent. these reactions were considered severe enough for chemotherapy to be abandoned. None of the affected patients was admitted to hospital. No deaths occurred. In 20 per cent. the reactions were mild. The main toxic symptoms observed were nausea, headache, dizziness, blueness of the lips, various skin eruptions, and vomiting, and one case developed jaundice.
Complications.-Complications due to gonococci occur in 12 to 16 per cent. of cases treated by routine methods, and the actual percentage varies from year to year. Although the permanent-cure rate of gonorrhoea with prontosil album is under 50 per cent. its usefulness as a shortener of the disease, and particularly in preventing complications, is proved by these investigations. In the hot baths, sulphur, or haemotherapy. He obtained cure in twenty-one out of fifty-six cases. This is well under 50 per cent. of cures. Mergelsberg (1938a) , using a maximum of three " Stosses," separated by suitable intervals and not exceeding a total of 12 grammes in three days, found in a military clinic that old gonorrhoea responded better than recent infection, and that the results were reasonably good in complications. Sixty-nine cases of the chronic disease which had had preliminary irrigations gave a 77 per cent. cure rate. In his later publication (Mergelsberg, 1938b) he obtained an improvement on the original figures to 87.5 per cent. of cures in a group of patients irrigated with 0.25 per cent. protargol solution when the first " Stoss " had failed. Many of the other Uleron This is a colourless substance with a slightly bitter taste and is described chemically as 4-(4'-amino-benzolsulphonamide)-benzol-sulphon-dimethylamide. It dissolves with difficulty in water but readily with alkaline solvents. Uleron became available as soon as it was observed that a fair number of gonorrhoeal patients relapsed bacteriologically after treatment with sulphanilamide. Felke (1937) suggested that acute gonorrhoea should be treated by local measures, including mild irrigations, uleron being administered after three weeks. If the gonococci failed to disappear after this treatment and the urine was not clear in four days, irrigations should again be resorted to and the drug repeated after a week's interval. Grutz (1937) treated thirty-six patients with uleron, giving 0.5 gramme three times on the first day and 0.5 gramme four times daily on the second, third, and fourth days without any adjuvant measures, and curing twenty-four cases. He had 66 per cent. successes and 34 per cent. failures. Fischer (1937) treated fifty-six cases with 3 grammes of uleron daily for three days, and repeated the same dosage on the eighth to tenth day. He found that recent gonorrhoea in the male did not respond to uleron, and advised mild irrigations for fourteen days followed by uleron in "Stosses." Alternatively to mild irrigations he recommended gonococcal vaccines, Continental observers were impressed with the usefulness of this drug in the treatment of chronic gonorrhoea, and so delayed therapy and immunity came about.
It is fitting to remark at this stage that chronicity has accompanied gonorrhoea since the days of Moses, and immunity and vaccines have been with us since Neisser discovered the gonococcus and Bumm succeeded in cultivating it. Sulphanilamide preparations appeared on the scene, and were shown by preliminary reports to be able to nip the disease in the bud-while gonococci are settling in the anterior urethra-and thereby prevent extension, complications, chronicity, and immunity. Before these reports were confirmed some authors invoked " immunity," vaccines, and chronicity to assist the action of these preparations, which were prematurely designated chemotherapeutic agents for gonorrhoea. A true chemical agent should be able to effect a cure in the earliest stages of the disease unaided. In the majority of the chronic cases gonococci eventually disappear with any of the many methods of treatment, or even in spite of them.
Surgeon Commander Walsh (1938) treated forty-three male patients with uleron and potassium permanganate irrigations. He gave 0.5 gramme three times. daily, and the number of uleron days was three to seventeen per patient. He cured twenty-two out of forty-three patients-that is, 51 per cent. He observed his patients for twenty-one days after treatment. His impression was that uleron shortened the duration of the disease and that chronic cases fare better than acute ones.
CASES TREATED AT THE SALFORD CLINIC
Fifty male cases were treated with uleron at the Salford Clinic. All were acute infections, and the method adopted was as follows:
Method of Treatment.-On the first day, as soon as it was ascertained that the patient was suffering from gonorrhoea and whether the whole urethra was affected, he was given daily urethral lavage (potassium permanganate 1 in 10,000 anterior, 1 in 20,000 posterior cases) for exactly twenty-eight days (four weeks). Smears and urines were examined daily and the results recorded as MEDICAL JOURNAL in the prontosil series. On the fifteenth, sixteenth, seventeenth, and eighteenth days of treatment the first "Stoss " of uleron was given-2 tablets thrice daily for four days, a total of 12 grammes. The second "Stoss " was given on the twenty-fifth, twenty-sixth, twenty-seventh, and twenty-eighth days. The total amount given each patient was thus 24 grammes, in two "Stosses." On the twentyninth day treatment was terminated and the tests of cure instituted exactly as for prontosil album cases-that is, observation for thirteen weeks after treatment, during which time tests were carried out.
Results.-Out of the fifty cases, 56 per cent. passed tests for cure, 12 per cent. ceased to attend in the fifth week of observation, and 32 per cent. relapsed. Relapses were all confirmed bacteriologically, and there is no evidence of reinfection. Of the cases 38 per cent. were anterior at the beginning of the treatment and 62 per cent. posterior. Of the anterior cases 68 per cent. were cured and 21 per cent. relapsed, whilst of the posterior ones 49 per cent. were cured and 38 per cent. relapsed. If it is assumed that the extension of the disease increases the bodily resistance against gonococci the results above do not support delayed therapy with uleron.
Toxic Reactions.-These were very mild in character, and occurred in four cases (8 per cent.) only. One patient complained of general malaise with slight pains in the joints (temperature l02°) for a few hours; another had tachycardia and weakness in the legs-no signs of peripheral neuritis were elicited ; the third developed an erythematous eruption on the arms, and the fourth had anorexia, slight blueness of the lips, and rigors for a day. Compared with prontosil album the rate of toxicity reactions is much lower.
Complications.-Out of fifty cases ten developed complications (20 per cent.), of whom five developed epididymitis, three periurethral abscess, one haematuria, and one oedema and swelling of the prepuce. The majority of these complications began towards the end of the second week, before the administration of uleron. Although the rate of cure is higher with uleron than with prontosil album and the rate of toxicity much lower, the number of complications are against the use of delayed therapy,-according to this investigation. It is possible, however, to avoid complications and to improve the cure rate by starting treatment with uleron earlier. Fifty cases are being investigated at present on the above lines. Women tolerate uleron well, and so far the results are encouraging.
M & B 693
This is a white substance soluble in water (1 in 1,000) and sparingly soluble in the more common solvents; it is chemically known as 2-(p-aminobenzenesulphonamido)pyridine. It has a faintly bitter taste and is issued in tablets each containing 0.5 gramme of actual substance of the above chemical structure. It was originally introduced for pneumococcal infections (Whitby, 1938) . Lloyd and his colleagues (1938a) investigated the effect of this drug in thirty-six male out-patients and seven children as in-patients. Using a 3-gramme daily dose for adults, they observed toxic effects in ten of the thirtysix cases. In sixteen cases of gonococcal urethritis the signs and symptoms of the disease disappeared in .five days. They also reported favourably on the action of this drug in cases of vulvovaginitis. In their later report (Lloyd et al., 1938b) grammes, and is under the impression that this drug is the swiftest anti-gonococcal agent. Michie and Webster (1938) obtained rapid cure in gonorrhoeal ophthalmia. Prebble (1938) investigated sixty-five patients and cured 56.9 per cent. He treated twenty-five cases with M & B 693 alone and cured only twelve; out of forty cases treated with chemotherapy and irrigation twenty-five were cured and fifteen failed. He reported toxic reactions in 5.6 per cent. of cases treated. Batchelor and his colleagues (1938) investigated M & B 693 in seventy-nine male and twentythree female cases. They obtained apparent cure in 91 per cent., and concluded that at present M & B 693 is the most potent anti-gonococcal agent.
TREATMENT IN THE SALFORD CLINIC SERIES Fifty male cases were treated in the Salford Clinic and observed for thirteen weeks after cessation of treatment.
Each patient received four tablets a day (2 grammes daily) for twenty-one days-a total of 42 grammes. In addition, a daily lavage of potassium permanganate was given for the same period. Patients were seen daily during treatment; slides and urines were taken and examined and the results recorded. No other adjuvant treatment was given. The same instructions regarding diet, etc., were issued to these patients as to those undergoing prontosil album and uleron therapy. On the twenty-second day treatment was stopped, and the same standard of tests adopted as for cases under uleron and prontosil album.
Results.-Out of fifty male cases of acute urethritis, in 60 per cent. the posterior urethra was already affected and in 40 per cent. the disease was confined to the anterior urethra. Under the influence of M & B 693 the posterior urethra cleared up within forty-eight hours. In 28 per cent. of cases the smears were negative on the third day of treatment and in 88 per cent. on the tenth day. Eighty-six per cent. passed tests for cure in thirteen weeks, 12 per cent. relapsed, and 2 per cent. ceased to attend during the observation period. All relapsed cases were cured by other methods, and there were no complications. Out of twenty anterior cases 85 per cent. were cured and 15 per cent. relapsed, and in thirty posterior cases 86 per cent. were cured and 10 per cent. relapsed. If anything the posterior cases fared better than the anterior. The lesson learnt is that M & B 693 is a more potent anti-gonorrhoeal agent than either prontosil album or uleron, and a greater preventer of complications. The results obtained from these drugs are set out in the table.
Toxic Efects.-Slight signs of toxicity occurred in four patients only. They complained of slight headache, and one of them had a suspicious tinge of blueness in the lips.
Complications.-No complications occurred in the fifty cases observed, not even in those that relapsed.
The number of cases in this series is admittedly small, and it has taken seventeen months to complete this investigation. The cases have been under observation for a definite period in identical conditions, including the. adjuvant treatment, and I am anxious to present facts and findings rather than conclusions.
Summary
Of 200 acute gonococcal male patients, 100 were treated with prontosil album (immediate therapy), fifty with uleron (delayed), and fifty with M & B 693 (immediate therapy).
Prontosil album shortens the duration of the disease, prevents complications, and produces intolerance in 34 per cent. of cases, but the permanent-cure rate is only 46.3 per cent.
TEDICAL JOURNAS
Uleron, when given by the delayed method, also shortens the disease and is better tolerated than prontosil album. It achieves a permanent-cure rate of 56 per cent., but owing to the delayed method of administration complications were met with in 20 per cent. in this series. The majority of these complications appeared towards the end of the second week-that is, before the administration of uleron.
M & B 693 is well tolerated in the dosage given. It shortens the-disease, prevents complications, and produces a permanent-cure rate of 86 per cent. in the cases investigated.
M & B 693 undoubtedly is superior to prontosil album and uleron in the treatment of acute gonococcal urethritis in the male sex. I (2-sulphanilyl-aminopyridine) at the Children's Medical Home, Waddon, since May, 1938. The home is for girls from 3 to 14 years suffering from gonorrhoea or congenital syphilis. Most of the cases are referred by the V.D. clinics or hospitals in London, but a few come from the provincial clinics and private practitioners. The ages of the children treated ranged from 3 tQ 10, and their weights from 2 to 542 stone. The duration of infection before starting this treatment varied from five days up to five weeks in fifteen acute cases, and from nine weeks up to fifteen months in twelve chronic cases. Four cases had previously received courses of sulphanilamide without benefit, a fifth a course of sulphanilamide and also uleron, and a sixth chronic case had been given M & B 693 befor'e admission, but had relapsed. The total dose of M & B 693 ranged from 2 to 8 grammes. The first six children to be treated in the home were given 0.5 gramme three times a day, and five of these cases showed symptoms of intolerance. These will be referred to later. The plan followed for the majority (fifteen) of the cases has been to give 0.25 gramme four times daily for four days, making a total course of 4 grammes. Two cases received 1 gramme daily for only three days, a third 1 gramme daily for five days, and a fourth case 1 gramme daily for eight days. A fifth case was given 1.25 grammes daily for four days, and a sixth only 0.5 gramme daily for four days. These children all took the drug well and showed no symptoms of intolerance. The half tablet was crushed, the powder placed on the tongue, and the child washed it down with water. The drug was given after the three meals, breakfast, dinner, and tea, and the -last dose at 9 p.m. Pre. cautions taken were the same as for sulphanilamide; sulphur-containing foods-that is, eggs and onions-were excluded from the diet, and no saline aperients were given. Liquid paraffin was prescribed if any aperient was required.
Local Treatment.-Local treatment consisted merely in swabbing the vulva with acriflavine 1 in 1,000 in glycerin, followed by a dermatol dusting powder. This was necessary only for the first few days, and was always discontinued when the course of M-& B 693 was completed.
In not a single case was any treatment applied to urethra, vagina, or rectum. It is of the greatest advantage to omit local paintings and irrigations, as the habit of masturbation is common in these children, and once acquired it is difficult to break.
RESULTS
With one exception the immediate clinical result was equally good in all cases, but, with the more marked clinical signs, was more dramatic in the acute cases. The acute inflammation of the vulva, vagina, and urethra with profuse purulent discharge cleared up rapidly, and in some cases it was possible to detect signs of improvement after the second dose. In six cases there was no visible pus on the second day of treatment. The remainder were normal on the third, fourth, or fifth day of treatment. It was not practicable to make daily tests ini these cases, but with two exceptions all bacteriological reports were negative for gonococci when the first test was made within two to seven days of starting the drug.
The one instance of clinical failure referred to above was an acute case with duration of infection seven days, and tests remained positive for gonococci in urethra, vagina, and rectum. This child through an error had had only 0.5 gramme daily up to a total of 2 grammes, and although a second course of 4 grammes was given she failed to respond. Prontosil album 15 grammes was administered after an interval, but the condition relapsed again nine days after the course was completed. The other case which was not negative at the first test showed " one suspicious pair " on the third day, but was negative when the next test was made on the eighth day and remained so.
